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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high density 
integration and high rate driving by forming an n side 
electrode and a p side electrode on the opposite sides 
of a light emitting element thereby reducing the chip size 
and simplifying the fabrication and assembling processes. 



SOLUTION: An opening 26 is made through a part of a 
sapphire substrate 12 and a buffer layer 14. An n side 
electrode 28 is deposited on the rear of the substrate 12 
while touching an n-type contact layer 16 at the part of 
the opening 26. On the other hand, a p side electrode 30 
is deposited on a p— type contact layer 24. Since the h 
side electrode 28 and the p side electrode 30 are formed 
on the opposite sides of a light emitting element 10, chip 
size can be reduced. Consequently, fabrication cost of 
the chip can be reduced while realizing high integration 
and high rate driving. 
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Summary. 
(57) [Abstract] 

[Technical problem] It is as simple as [ each ] a manufacturing process and an erector, reduction 
of a chip size is easy, and it aims at providing a high-density integration row with the 
semiconductor light-corpuscle child who can be driven high-speed. 

[Means for Solution] In the semiconductor light emitting device which has the structure which 
deposited the laminated-structure object of a nitride system semiconductor on the substrate of 
insulation, such as sapphire, p lateral electrode and n lateral electrode are formed in the opposite 
side side of a light emitting device, respectively by preparing opening which reaches a part of 
substrate to a nitride system semiconductor layer, and forming the electrode of an end through 
the opening. Furthermore, by forming so that p lateral electrode may be arranged at a substrate 
side, diffusion of ****** can be suppressed, it can shut up easily and high performance and the 
easy semiconductor laser of integration can be manufactured at a simple process. 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least one-layer layer of the nitride system semiconductor of the 1st conductivity 
type deposited on the 1st [ of the insulating substrate characterized by providing the following, 
and the aforementioned substrate ] principal plane, At least oneHayer layer of the nitride system 
semiconductor of the 2nd conductivity type deposited on the layer of the nitride system 
semiconductor as a barrier layer which produces luminescence, and the layer of the nitride system 
semiconductor as the aforementioned barrier layer, opening which ****(ed) and was prepared in a 
part of aforementioned substrate — it is — the aforementioned substrate — penetrating — the 
above — a conductive material deposited on opening which reaches either of the oneHayer layers 
of the nitride system semiconductor of the 1st conductivity type even if few, and the 2nd [ of the 
aforementioned substrate ] principal plane constitutes — having — the bottom of the 
aforementioned opening the above — the 1st electrode layer connected to either of the oneHayer 
layers of the nitride system semiconductor of the 1 st conductivity type even if few it forms on the 
layer of the nitride system semiconductor of the 2nd conductivity type of the above — having — 
the above — the 2nd electrode layer connected to either of the oneHayer layers of the nitride 
system semiconductor of the 2nd conductivity type even if few 

[Claim 2] The electrode layer of the above 1st is a semiconductor light emitting device according 
to claim 1 characterized by making the aforementioned luminescence produced in the layer of the 
nitride system semiconductor as the aforementioned barrier layer penetrate, and enabling it to be 
taken out from the aforementioned bottom of the aforementioned opening by constituting the 
thickness thinly. 

[Claim 3] The aforementioned opening is a semiconductor light emitting device according to claim 
1 characterized by making the heat produced near the layer of the nitride system semiconductor 
as the aforementioned barrier layer emit outside, and suppressing the rise of the temperature of a 
light emitting device, when a thermally conductive high material is filled up. 
[Claim 4] It is the semiconductor light emitting device of any one publication of the claim 1-3 
which the 1 st conductivity type of the above is used as p type, and is characterized by 
constituting the 2nd conductivity type of the above so that [ that the current supplied from the 
electrode layer of the above 1st in the aforementioned bottom of the aforementioned opening by 
considering as n type spreads in the field inboard of the layer of the aforementioned nitride 
system semiconductor ] it may be suppressed. 

[Claim 5] The aforementioned opening is a semiconductor light emitting device according to claim 
4 which carries out the feature of having the gain guide type composition which produces laser 
oscillation by being formed in the shape of a stripe, restricting the aforementioned current in the 
shape of a stripe, and supplying the layer of the nitride system semiconductor as the 
aforementioned barrier layer. 

[Claim 6] Luminescence equipment characterized by providing the following. The 1 st terminal. The 
2nd terminal, mounting which has the circuit pattern connected to the 1st terminal of the above - 

- a member the aforementioned mounting — the wiring which has connected the semiconductor 
light emitting device according to claim 2 mounted by joining the electrode layer of the above 2nd 
on the aforementioned circuit pattern of a member, and the electrode layer and the 2nd terminal 
of the above of the above 1st of the aforementioned semiconductor light emitting device 

[Claim 7] Luminescence equipment characterized by providing the following. The 1st terminal. The 
2nd terminal, mounting which has the circuit pattern connected to the 1st terminal of the above - 

- a member the aforementioned mounting — the wiring which has connected the semiconductor 



light emitting device according to claim 3 mounted by joining the electrode layer of the above 1st 
on the aforementioned circuit pattern of a member, and the electrode layer and the 2nd terminal 
of the above of the above 2nd of the aforementioned semiconductor light emitting device 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a semiconductor light 
emitting device and luminescence equipment. In more detail, in the light emitting device which 
used the nitride system semiconductor, by arranging p lateral electrode and n lateral electrode on 
the opposite side of an element, respectively, this invention enables a miniaturization and high 
integration of a chip size, and relates to the semiconductor light emitting device and luminescence 
equipment which can be further simplified like manufacture and an erector. 
[0002] 

[Description of the Prior Art] The InxAlyGal-x-yN (0<=x, y<=1, x+y<=1) system semiconductor 
which is a HI— V group compound semiconductor of a nitride system is a transited [ directly ] type 
semiconductor, and in order that a band gap may change to 1 .89-6.2eV by controlling composition 
x and y, promising ** of it is carried out as a material of Light Emitting Diode or semiconductor 
laser. If high brightness can be made to emit light in a blue wavelength field especially, the storage 
capacity of various optical disks is doubled and full color-ization of display can be enabled. Then, 
as for the blue light emitting device using the InxGayAI1-x-yN system semiconductor, 
development is quickly furthered towards stabilization of a property, and improvement in reliability. 
In addition, when calling it "InxAlyGa1-x-yN" in this specification, all composition to which the 
composition ratio x and y were changed from zero in 1 shall be included. For example, GaN (x= 0, 
y= 0) shall also be contained in "InxGayAI1-x-yN." 

[0003] JP,5-63236,A can be mentioned as bibliography which indicated the structure of the 
conventional blue light emitting device using such a nitride system semiconductor. 
[0004] Drawing 7 is an outline cross section showing the structure of such a conventional blue 
light emitting device. A light emitting device 1 00 has the multilayer structure of the semiconductor 
containing the pn junction by which the laminating was carried out on silicon on sapphire 112. On 
silicon on sapphire 112, a buffer layer 114, n type contact layer 116, n type clad layer 118, the 
barrier layer 120, p type clad layer 122, and p type contact layer 124 are formed in this sequence. 
[0005] Material of a buffer layer 1 14 can be made into n type InxAlyGa1-x-yN. n type contact 



layer 116 is an n type semiconductor layer which has high carrier concentration, as the ohmic 
contact to the n lateral electrode 134 is secured, and it can make the material for example, 
InxAlyGa1-x-yN. For n type clad layer 1 18 and p type clad layer 122 to have the role which 
confines light in a barrier layer 1 20, respectively, and to have a low refractive index rather than a 
barrier layer is needed. The material can be made into InxAlyGal-x-yN with a larger BADDO gap 
than a barrier layer 120. A barrier layer 120 is a semiconductor layer which produces luminescence, 
when the charge poured into the light emitting device as current recombines. As the material, 
InxAlyGa1-x-yN of undoping can be used, for example, p type contact layer 124 is a p type 
semiconductor layer which has high carrier concentration, as the ohmic contact to p lateral 
electrode is secured, and it can make the material for example, InxAlyGa1-x-yN. 
[0006] p lateral-electrode layer 126 has deposited on p type contact layer 124. Moreover, n 
lateral-electrode layer 134 has deposited on n type contact layer 118. 

[0007] The current blocking layer 1 30 is formed in the part on p type contact layer 1 24. The Au 
electrode 132 deposits on the current blocking layer 130, and the part touches the 2nd electrode 
126. The Au electrode 132 has a role of a bonding pad, and bonding of the wire for supplying drive 
current to an element is carried out. 

[0008] The current blocking layer 1 30 has the role which suppresses that luminescence arises in 
the lower part of the Au electrode 1 32. 

[0009] That is, the electrode layer 126 is penetrated and it is made to take out up luminesc nee 
produced in the barrier layer in the light emitting device shown in drawing 7 . However, since the 
thickness of an electrode is thick, light cannot be made to penetrate in the bonding pad section 
1 32. Therefore, luminescence produced under an electrode 32 cannot be taken out outside, but 
becomes useless. Then, as drive current is not poured into the bottom of an electrode 132, it is 
made to raise the ejection efficiency of light by forming the current blocking layer 1 30. 
[0010] Especially in the case of semiconductor laser, such a current blocking layer is important. 
That is, in semiconductor laser, in order to make laser oscillation start, it is necessary to pour in 
current with high density. And the structure on which current is centralized by the current 
blocking layer is adopted in many cases. 

[001 1] Moreover, the laminating of the bonding pad 132 is carried out also on n lateral-electrode 

layer 134. A bonding pad 132 can be formed by depositing Au thickly. Furthermore, surface 

portions other than bonding pad 132 are covered by the silicon-oxide layer 145. 

[0012] If current is poured into the light emitting device 100 of such structure, luminescence 

which has the wavelength of the blue field which made Zn the emission center by the barrier layer 

120 will be obtained. 

[0013] 

[Problem(s) to be Solved by the Invention] However, in the conventional blue light emitting device 
which was mentioned above, in order for each to arrange the p lateral electrode 126 and the n 
lateral electrode 134 to the upper surface side of an element, it was difficult to make size of a 
chip small. And since a chip size was not able to be made small, there was a problem that 
reduction and high-density integration of the cost of a chip were difficult. 

[0014] Moreover, the conventional light emitting device 100 is mounted by pasting up the inferior 
surface of tongue of a substrate 1 1 2 on the component side of a stem or a mounting substrate. 
However, since a substrate 112 consisted of insulating material, such as sapphire, thermal 
conductivity is not necessarily good and the heat generated in the barrier layer 120 was hard to 
be emitted to a stem or a mounting substrate. As the result, the temperature of a light emitting 
device tended to rise and the scarce problem was in aggravation of a luminescence property, and * 
long-term reliability. Furthermore, in the conventional light emitting device, the process which 



carries out wire bonding was required for each of electrodes 126 and 134, and it was as 
complicated as the erector. Moreover, in order to perform such bondings, to arrange a bonding pad, 
respectively is needed around a light emitting device 100. Therefore, the problem of being difficult 
also had high-density integration mounting. 

[0015] Moreover, in the conventional light emitting device, in order for both p lateral electrode and 
n lateral electrode to wire by wire, it originates in parasitism resistance, parasitic capacitanc , and 
inductance of wire, and an electrical property is restricted. Therefore, it left, and it fell and there 
were also a standup of a luminescence property, and reduction of time and the problem that high- 
speed modulation operation is difficult. 

[0016] Furthermore, by using wire, the mechanical intensity of wiring was restricted, the 
endurance over mechanical oscillation, a shock, etc. also tended to fall, and reservation of 
reliability was not easy. 

[0017] Moreover, as mentioned above, the process which forms the current blocking layer 130 
alternatively is needed. In the case of semiconductor laser, since current is shut up with high 
density, especially a current blocking layer 130 such plays a very important role. However, in order 
to form such a current blocking layer 130, the manufacturing process became complicated and 
there was a problem that the manufacture yield also tends to fall. 

[0018] Thus, in the conventional blue light emitting device, it was as complicated as the 
manufacturing process or the erector, and cost was also still more difficult to decrease, and high- 
density integration was difficult. The problem which integrated the light emitting device of three 
colors of red-green and blue, for example as high-density integration of a light emitting device is 
difficult that display density of full color display cannot be raised arises. 
[0019] this invention is made in view of this point. Namely, it is as simple as [ each ] a 
manufacturing process and an erector, reduction of a chip size is easy, and this invention aims at 
providing a high-density integration row with the semiconductor light-corpuscle child who can be 
driven high-speed. 
[0020] 

[Means for Solving the Problem] Namely, the 1st semiconductor light emitting device by this 
invention At least one-layer layer of the nitride system semiconductor of the 1st conductivity 
type deposited on the 1st [ of an insulating substrate and the aforementioned substrate ] principal 
plane, At least one-layer layer of the nitride system semiconductor of the 2nd conductivity type 
deposited on the layer of the nitride system semiconductor as a barrier layer which produces 
luminescence, and the layer of the nitride system semiconductor as the aforementioned barrier 
layer, opening which ****(ed) and was prepared in a part of aforementioned substrate — it is — 
the aforementioned substrate — penetrating — the above — with opening which reaches either 
of the one-layer layers of the nitride system semiconductor of the 1st conductivity type even if 
few It is constituted by the conductive material deposited on the 2nd [ of the aforementioned 
substrate ] principal plane, and sets at the pars basilaris ossis occipitalis of the aforementioned 
opening, the above — with the 1st electrode layer connected to either of the one-layer layers of 
the nitride system semiconductor of the 1 st conductivity type even if few it forms on the layer of 
the nitride system semiconductor of the 2nd conductivity type of the above — having — the 
above — with the 2nd electrode layer connected to either of the one-layer layers of the nitride 
system semiconductor of the 2nd conductivity type even if few As it is characterized by 
************ ( anc j a thing is carried out, it is constituted and p lateral electrode and n lateral 
electrode can be arranged on an opposite field mutually [ a light emitting device ], respectively, a 
chip size can be made small, and the number of times of the wire bonding like an erector can also 
be made into 1 time. 



[0021] Moreover, as luminescence from a barrier layer can be taken out from the aforementioned 
pars basilaris ossis occipitalis of the aforementioned opening by forming the electrode layer of the 
above 1st thinly so that it may have a translucency, when the electrode layer of the above 1st is 
turned and mounted upwards, the shock of the wire bonding to the 1 st electrode layer can be 
eased by the aforementioned substrate. 

[0022] Moreover, when the 1st electrode of the above is turned and mounted downward by being 

filled up with the aforementioned opening by thermally conductive high material, the heat 

generated in a barrier layer can be effectively emitted to a mounting member. 

[0023] Furthermore, by using the 1st conductivity type of the above as p type, and using the 2nd 

conductivity type of the above as n type, as it suppresses that the current supplied from the 

electrode layer of the above 1st in the aforementioned pars basilaris ossis occipitalis of the 

aforementioned opening spreads in field inboard, current can be shut up easily. 

[0024] Furthermore, the gain guide type composition which current is shut [ composition ] up in 

the shape of a stripe, and produces laser oscillation is easily realizable by forming the 

aforementioned opening in the shape of a stripe. 

[0025] Moreover, the mounting member which has the circuit pattern by which the luminescence 
equipment by this invention is connected to the 1st terminal, 2nd terminal, and 1st terminal of the 
above, the aforementioned mounting — with the semiconductor light emitting device according to 
claim 2 mounted by joining the electrode layer of the above 2nd on the aforementioned circuit 
pattern of a member While being characterized by having the wiring which has connected the 
electrode layer and the 2nd terminal of the above of the above 1st of the aforementioned 
semiconductor light emitting device, carrying out a thing, being constituted and being able to take 
out luminescence from the aforementioned opening A semiconductor layer can be protected from 
the stress at the time of carrying out wire bonding to the 1st electrode layer. 
[0026] The 2nd luminescence equipment by this invention Furthermore, the 1st terminal and the 
2nd terminal, The mounting member which has the circuit pattern connected to the 1st terminal of 
the above, the aforementioned mounting — with the semiconductor light emitting device according 
to claim 3 mounted by joining the electrode layer of the above 1st on the aforementioned circuit 
pattern of a member A thing is carried out, it is constituted and a luminescence property and 
reliability can be improved by emitting effectively the heat which is characterized by having the 
wiring which has connected the electrode layer and the 2nd terminal of the above of the above 
2nd of the aforementioned semiconductor light emitting device and which is generated in a barrier 
layer to a mounting member. 
[0027] 

[Embodiments of the Invention] this invention forms p lateral electrode and n lateral electrode in 
the opposite side side of a light emitting device in the semiconductor light emitting device which 
has the structure which deposited the laminated-structure object of a nitride system 
semiconductor on the substrate of insulation, such as sapphire, respectively by preparing opening 
which reaches a part of substrate to a nitride system semiconductor layer, and forming the 
electrode of an end through the opening. Furthermore, by forming so that p lateral electrode may 
be arranged at a substrate side, diffusion of ****** can be suppressed, it can shut up easily and 
high performance and the easy semiconductor laser of integration can be manufactured at a 
simple process. 

[0028] Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. 
Drawing 1 is an outline cross section showing the composition of the semiconductor light emitting 
device by this invention. A light emitting device 10 is a nitride system semiconductor light emitting 
device which emits light in one between ultraviolet shell green of wavelength ranges, and has the 



multilayer structure of the semiconductor by which the laminating was carried out on silicon on 
sapphire 12. On silicon on sapphire 12, a buffer layer 14, n type contact layer 16, n type clad layer 
18, the barrier layer 20, p type clad layer 22, and p type contact layer 24 are formed in this 
sequence. 

[0029] Material of a buffer layer 14 can be set to Inx1 Aly1Ga1-x1-y1N (0 <=x1 <=1, 0 <=y1 <=1) of 
n type or undoping. n type contact layer 16 is an n type semiconductor layer which has the high 
carrier concentration for securing contact to n lateral electrode. The material can be set to 
Inx2Aly2Ga1-x2-y2N (0 <=x2<=1, 0 <=y2 <=1). n type clad layer 18 and p type clad layer 22 are 
formed so that it may have the role which confines light and a pouring carrier in a barrier layer 20, 
respectively and may have a low refractive index and a large band gap rather than a barrier layer 
20. As the material, it can be referred to as n mold Inx3Aly3Ga1-x3-y3N (0 <=x3 <=1 t 0 <=y3 <=1) 
about n type clad layer 18, and is p mold Inx5Aly5Ga1-x5-y5N (0 <=x5 <=1, 0 <=y5 <=1) about p 
type clad layer 22, for example. 

[0030] A barrier layer 20 is a semiconductor layer which produces luminescence, when the charge 
poured into the light emitting device as current recombines. As the material, Inx4Aly4Ga1-x4-y4N 
(0 <=x4 <=1, 0 <=y4 <=1) of undoping can be used, for example. 

[0031] p type contact layer 24 is a p type semiconductor layer which has the high carrier 
concentration for securing contact to p lateral electrode. The material can be set to p mold 
Inx6Aly6Ga1-x6-y6N (0 <=x6 <=1, 0 <=y61). 

[0032] Here, in this invention, the opening 26 which penetrates a part of silicon on sapphire 12 and 
buffer layer 14 is formed further. And the n lateral electrode 28 has accumulated on the rear face 
of a substrate 12. This n lateral electrode 28 touches n type contact layer 16 in the portion of 
opening 26. On the other hand, the p lateral electrode 30 has accumulated on p type contact layer 
24. 

[0033] According to this invention, in this way, since [ of a light emitting device 10 ] it is formed in 
the opposite side, respectively, the n lateral electrode 28 and the p lateral electrode 30 can make 
a chip size small. As the result, the manufacturing cost of a chip is reduced and high-density 
integration is attained. For example, according to this invention, it is also possible to make a chip 
size into the abbreviation half of the conventional blue light emitting device. As the result, the cost 
of a chip can be reduced to 1/2, and it also becomes possible to integrate by the density of the 
further conventional double precision. 

[0034] Furthermore, the light emitting device 10 by this invention can also secure electric 
connection by turning either the n lateral electrode 28 or the p lateral electrode 30 down, and 
mounting on a stem or a mounting substrate. While the wire bonding process which was required 
twice can be managed at once and being conventionally simplified like an erector as this result, an 
electrical property and a mechanical strength are improved. 

[0035] Furthermore, the heat generated in a barrier layer 20 is directly emitted to a stem or a 
mounting substrate through an electrode in this way by mounting either the n lateral electrode 28 
or the p lateral electrode 30 on a stem or a mounting substrate directly. That is, even when not 
only when the p lateral electrode 30 is turned and mounted on the bottom, but the n lateral 
electrode 28 is turned and mounted on the bottom according to this invention, heat can be 
radiated, without minding the low substrate 1 2 of heat conductivity. As the result, generation of 
heat of a light emitting device is suppressed, and a luminescence property and long-term reliability 
are improved. 

[0036] Moreover, the opening 26 in a light emitting device 10 can make the configuration all 
configurations according to the structure and the use of a light emitting device that what is 
necessary is just to have the depth which reaches n type contact layer 16. Moreover, the center 



section or periphery of a light emitting device is sufficient as the position which forms opening 26, 
and it can be chosen suitably. The dissolution by dry etching, wet etching, and laser etc. performs 
opening formation. 

[0037] Moreover, the carrier concentration of n type contact layer 16 of a light emitting device 10 
is high, and when thickness is also formed thickly, the drive current supplied from the n lateral 
electrode 26 spreads within n type contact layer 1 6, is supplied all over a barrier layer 20, and can 
obtain the big luminescence field of area. If the current supplied from the n i lateral electrode 28 by 
making low carrier concentration of n type contact layer 1 6, and on the other hand making the 
thickness thin makes it hard to spread within n type contact layer 16, drive current can also be 
supplied to a part of barrier layer 20. If it does in this way, a luminescence field can be restricted 
according to the configuration of opening 26. 

[0038] Next, the 2nd semiconductor light emitting device by this invention is explained. Drawing 2 
is an outline cross section showing the composition of the 2nd semiconductor light emitting device 
by this invention. Light-emitting-device 10a shown in this drawing has the same semiconductor 
laminated-structure object as the light emitting device 10 mentioned above on silicon on sapphire 
12. And a substrate 12 and the opening 26 which penetrates a part of n type buffer layer 14 were 
formed, and n lateral-electrode 28a has accumulated. However, in light-emitting-device 10a, the 
thickness of n lateral-electrode 28a in opening 26 is thin, and it is formed so that luminescence by 
the barrier layer 20 may penetrate. That is, light-emitting-device 10a can mount the p lateral 
electrode 30 downward, and can take out light from opening 26 through n lateral-electrode 28a. 
[0039] In addition to the various effects mentioned above about the light emitting device 10, by 
having such composition, the effect that degradation by wire bonding can be suppressed arises. 
That is, since it faces carrying out wire bonding to n lateral-electrode 28a and bonding can be 
carried out to the portion on silicon on sapphire 1 2, a semiconductor layer can be protected from 
the shock of the heat accompanying bonding, or an ultrasonic wave. Consequently, degradation of 
the semiconductor layer accompanying bonding is suppressed and a luminescence property and 
reliability are improved. 

[0040] Moreover, thickness of n lateral-electrode 28a may be made thin so that it may have a 
translucency only within opening 26, and on a substrate 12, you may form it thickly so that 
resistance may fall. If it does in this way, the parasitism resistance of an electrode can be reduced. 
Moreover, you may form the thickness of n lateral-electrode 28a thinly so that it may have a 
translucency not only the inside of opening 26 but on a substrate 12. If it does in this way, 
luminescence from a barrier layer 20 can be made to penetrate also in portions other than opening 
26, and it can take out. 

[0041] Next, the 3rd semiconductor light emitting device by this invention is explained. Drawing 3 
is an outline cross section showing the composition of the 3rd semiconductor light emitting device 
by this invention. Light-emitting-device 10b shown in this drawing also has the same 
semiconductor laminated-structure object as the light emitting device 10 mentioned above on 
silicon on sapphire 1 2. And a substrate 1 2 and the opening 26 which penetrates a part of n type 
buffer layer 14 were formed, and n lateral-electrode 28b has accumulated. Here, in light-emitting- 
device 10b, n lateral-electrode 28b is substantially filled up with the crevice by opening 26. 
[0042] In addition to the various effects mentioned above about the light emitting device 10, by 
having such composition, the effect that generation of heat from a barrier layer can be emitted 
more effectively arises. That is, when n lateral-electrode 28b is turned down and light-emitting- 
device 10b is mounted in a stem etc., generation of heat from a barrier layer 20 is directly emitted 
to the mounting sections, such as a stem, through n lateral-electrode 28b with which opening 26 
was filled up. Consequently, generation of heat of a light emitting device is suppressed more 



effectively, and a luminescence property and reliability are improved. 

[0043] Moreover, the material filled up with the crevice of opening 26 does not necessarily need to 
be the same material as n lateral-electrode 28b. For example, after depositing n lateral electrode 
on uniform thickness, you may fill up the crevice of opening 26 with a thermally conductive good 
material. However, as for this material, it is desirable for thermal conductivity to be a metal at the 
point of being good. 

[0044] Next, the 4th semiconductor light emitting device by this invention is explained. Drawing 4 
is an outline cross section showing the composition of the 4th semiconductor light emitting device 
by this invention. The light emitting devices 40 shown in this drawing are the light emitting device 
10 mentioned above and same nitride system semiconductor light emitting device, and have the 
multilayer structure of the semiconductor by which the laminating was carried out on silicon on 
sapphire 42. However, in a light emitting device 40, the light emitting device 10 mentioned above 
has the reverse conductivity type of each class. That is, in the light emitting device 40, a buffer 
layer 44, p type contact layer 46, p type clad layer 48, the barrier layer 50, n type clad layer 52, 
and n type contact layer 54 are formed in this sequence on silicon on sapphire 42. 
[0045] Here, the role and material of each class 44-54 can be made to be the same as that of the 
explanation about the light emitting device 10 mentioned above. Furthermore, opening 56 was 
formed in the substrate 42 and the buffer layer 44, and the p lateral electrode 58 has accumulated. 
That is, the p lateral electrode 58 touches p type contact layer 46 through opening 56. On the 
other hand, the n lateral electrode 60 has accumulated on n type contact layer 54. 
[0046] A light emitting device 40 can acquire similarly the various effects mentioned above about 
the light emitting device 10. Furthermore, thickness of the electrode 58 of the portion of opening 
56 is made thin, and you may make it luminescence from a barrier layer 50 penetrate like the case 
of light-emitting-device 10a shown in drawing 2 . Moreover, it may be filled up with the crevice of 
opening 56 by thermally conductive good material like the case of light-emitting-device 1 0b shown 
in drawing 3 . 

[0047] That it is characteristic at a light emitting device 40 is a point by which the laminating is 
carried out so that p type contact layer 46 may arrange to a substrate 42 side. Since p type 
contact layer 46 of a blue light emitting device and p type clad layer 48 using the nitride system 
compound semiconductor have comparatively high resistivity here, current cannot spread easily 
within a layer. The drive current supplied to the portion of opening 56 through the p lateral 
electrode 58 as the result from the exterior is supplied to a barrier layer 50, without spreading not 
much in field inboard. That is, according to the configuration of opening 56, drive current can be 
restricted to a part of barrier layer 50, and current can be shut up easily. 

[0048] Therefore, the laser of gain guide structure is easily realizable by applying this invention to 
semiconductor laser. That is, if opening 56 is formed for example, in the shape of a stripe, drive 
current can be supplied to a barrier layer 50 in the shape of a stripe, and laser oscillation can be 
carried out by shutting up an inrush current in this way. 

[0049] Moreover, the current blocking layer 1 30 needed conventionally becomes unnecessary by 
applying this invention to light emitting diode. That is, in the conventional light emitting diode as 
shown in drawing 7 , in order to suppress luminescence under a bonding pad, the current blocking 
layer 130 needed to be form d. however — according to this invention — the configuration of 
opening 56 — responding — current — it can restrict — it becomes unnecessary to prepare such 
a current blocking layer, and a manufacturing process is simplified 

[0050] In the luminescence equipments 1 0 and 40 mentioned above, the structure where the 
laminating of n type contact layer, n type clad layer, a barrier layer, p type clad layer, and the p 
type contact layer was carried out was illustrated. However, this invention is not limited to this. 



You may be the structure where it considers as other examples, for example, one of clad layers is 
omitted at least. 

[0051] Moreover, the material system of each semiconductor layer can be chosen as arbitration 
from a gallium-nitride system semiconductor, i.e., the semiconductor of the composition expressed 
with InxAlyGa1-x-yN (0<=x<=1, 0<=y<=1, x+y<=1). 

[0052] Furthermore, the barrier layer may have the superstructure to which the laminating of two 
or more kinds of thin semiconductor layers was carried out periodically. Moreover, it is good also 
as a graded layer from which a refractive index changes gradually n type clad layer and p type clad 
layer. 

[0053] Next, the luminescence equipment using the light emitting device by this invention is 
explained. Drawing 5 is an outline cross section showing the composition of the luminescence 
equipment by this invention. That is, in the luminescence equipment 70 shown in this drawing, the 
light emitting devices 10 and 10b by this invention or 40 is mounted on the stem 72, where a 
substrate 12 or 42 is turned to the bottom. On the occasion of this mounting, light emitting 
devices 10 and 10b, the electrodes 28 and 28b of 40 bottoms, or 58 can be performed by pasting 
the mounting side of a stem 72 using a conductive paste or solder material. As this solder material, 
metallic materials, such as gold and tin, a silver paste, gold and germanium, gold and silicon or lead,* 
and tin, etc. can be used, for example. That is, electric connection is also securable by mounting 
using such conductive adhesives. And bonding of the wire 74 is carried out to the electrodes 30 
and 60 of the upper surface of light emitting devices 10 and 40, and the mould of the whole is 
carried out by the resin 76. 

[0054] With luminescence equipment 70, light can be taken out from the upper surface by making 
thin thickness of the electrodes 30 and 60 of the upper surface of the light emitting device to 
carry, and enabling it to penetrate luminescence from a barrier layer. Moreover, the light emitted 
from the side of light emitting devices 1 0 and 40 is reflected with the reflecting mirror 73 of a 
stem 72, and you may make it take out ahead. 

[0055] In this way, a wire bonding process can be managed at once and, as for the luminescence 
equipment 70 by this invention, a process is simplified. Moreover, since the parasitism resistance 
resulting from wire, a parasitic capacitance, an inductance, etc. are reduced, the electrical 
property of luminescence equipment is improved and a high-speed drive is attained. Moreover, the 
endurance over vibration or a shock is also improved and reliability also improves. 
[0056] Furthermore, the heat generated in barrier layers 20 and 50 can be directly emitted to a 
stem 72 in this way by mounting Electrodes 28 and 28b or 56 on a stem 72 directly, without 
minding substrates 12 and 42. While generation of heat of a light emitting device is suppressed and 
a luminescence property is improved as the result, long-term reliability, such as an element life, is 
also improved. This effect can be more notably acquired, when element 10b shown in drawing 3 as 
a light emitting device is adopted. 

[0057] Next, the 2nd luminescence equipment by this invention is explained. Drawing 6 is an 
outline cross section showing the composition of the 2nd luminescence equipment by this 
invention. That is, in the luminescence equipment 80 shown in this drawing, the light emitting 
devices 10 and 10a by this invention or 40 is mounted on the stem 82, where a substrate 12 or 42 
is turned to the bottom. On the occasion of this mounting, the electrodes 30 and 60 of the light— 
emitting-device bottom can be performed by pasting the mounting side of a stem 82 the same 
with having mentioned above about luminescence equipment 70 using various kinds of conductive 
material. And bonding of the wire 84 is carried out to light emitting devices 10 and 10a, the 
electrodes 28 and 28a of the upper surface of 40, or 58, and the mould of the whole is carried out 
by the resin 86. 



[0058] With luminescence equipment 80, light can be taken out from the upper surface through 
opening by making thin thickness of the electrodes 28 and 58 of the portion of the openings 26 
and 56 of the upper surface of the light emitting device to carry, and enabling it to penetrate 
luminescence from a barrier layer. It is desirable to adopt element 10a shown in drawing 2 as a 
light emitting device from this viewpoint. Moreover, it reflects with the reflecting mirror 83 of the 
optical stem 82 emitted from the side of a light emitting device, and you may make it take out 
a head. 

[0059] Various kinds of effects that the luminescence equipment 80 by this invention was also 
mentioned above about luminescence equipment 70 can be acquired similarly. That is, a bonding 
process is simplified and an electrical property, a luminescence property, reliability, etc. can be 
improved. 

[0060] Furthermore, in luminescence equipment 80, wire bonding can be carried out to a substrate 
1 2, the electrodes 28 and 28a on 42, or 58. Therefore, it can prevent the ultrasonic wave and heat 
stress in the case of bonding giving a damage to a semiconductor layer. As the result, the 
reliability of luminescence equipment is improvable. 

[0061] In addition, the above-mentioned explanation explained the example which mounted the 
light emitting device by this invention on the stem as luminescence equipments 70 and 80. 
However, this invention is not limited to this. As other examples, the luminescence equipment 
which mounted the light emitting device by this invention on mounting substrates, such as a 
ceramic in which the predetermined circuit pattern was formed, or the chip carrier can be 
mentioned, for example. 

[0062] Moreover, in the light emitting device 40 by this invention, a blue semiconductor laser 
module can be constituted by forming opening 56 in the shape of a stripe, forming the 
semiconductor laser of gain guide structure, mounting this semiconductor laser on a stem, and 
arranging the photo detector for carrying out the monitor of the optical output to the tooth back 
of the end face to which outgoing radiation of the light is carried out. Also in this laser module, the 
various effects by this invention, i.e., realization of simplification of a manufacturing process, and 
an improvement of an electrical property, a luminescence property, or reliability can be attained. 
[0063] 

[Effect of the Invention] this invention is carried out with a gestalt which was explained above, and 
does so the effect of explaining below. 

[0064] First, according to this invention, since [ of a light emitting device ] it is formed in the 
opposite side, respectively, n lateral electrode and p lateral electrode can make a chip size small. 
As the result, the manufacturing cost of a chip is reduced and high-density integration is attained. 
For example, according to a chip size, the cost of a chip can be reduced to 1/2 over the past, and 
it also becomes possible to integrate by the density of the further conventional double precision. 
[0065] Furthermore, according to this invention, electric connection is also securable by turning 
either n lateral electrode or p lateral electrode down, and mounting on a stem or a mounting 
substrate. While the wire bonding process which was required twice can be managed at once 
conventionally and a process is simplified as this result, an electrical property and a mechanical 
strength are improved. 

[0066] Furthermore, the heat generated in a barrier layer is emitted to a stem or a mounting 
substrate from an electrode through a semiconductor layer by mounting one of electrodes on a 
stem or a mounting substrate directly in this way. That is, according to this invention, heat can be 
radiated, without minding the low substrate of heat conductivity. While generation of heat of a light 
emitting device is suppressed and a luminescence property is improved as the result, long-term 
reliability, such as an element life, is also improved. 



[0067] Moreover, according to this invention, according to the configuration of opening, drive 
current can also be supplied to a part of barrier layer. If it does in this way, a luminescence field 
can be easily restricted according to the configuration of opening. Therefore, the laser of gain 
guide structure is easily realizable by applying this invention to semiconductor laser. Moreover, the 
current blocking layer needed conventionally becomes unnecessary by applying this invention to 
light emitting diode. 

[0068] Moreover, according to this invention, the heat generated in barrier layers 20 and 50 can be 
directly emitted to a stem 72 by mounting an electrode on a stem 72 directly, without minding 
substrates 12 and 42. 

[0069] Furthermore, according to this invention, wire bonding can be carried out to the electrode 
on a substrate. Therefore, it can prevent the ultrasonic wave and heat stress in the case of 
bonding giving a damage to a semiconductor layer. As the result, the reliability of luminescence 
equipment is improvable. 

[0070] Thus, according to this invention, it is highly efficient, and the semiconductor light emitting 
device which has high-reliability can be produced now by the high yield according to an easy 
process, and the merit on industry is great. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is an outline cross section showing the outline composition of the semiconductor 
light emitting device by this invention. 

[Drawing 2] It is an outline cross section showing the outline composition of the 2nd 
semiconductor light emitting device by this invention. 

[Drawing 3] It is an outline cross section showing the outline composition of the 3rd 
semiconductor light emitting device by this invention. 

[Drawing 4] It is an outline cross section showing the outline composition of the 4th 
semiconductor light emitting device by this invention. 

[Drawing 5] It is an outline cross section showing the outline composition of the luminescence 
equipment by this invention. 

[Drawing 6] It is an outline cross section showing the outline composition of the 2nd luminescence 
equipment by this invention. 

[Drawing 7] It is an outline cross section showing the composition of the conventional blue light 
emitting device. 



[Description of Notations] 

10, 10a, 10b, 40 Semiconductor light emitting device 

12 42 Silicon on sapphire 

14 44 Buffer layer 

1 6 46 n type contact layer 

1 8 48 n type clad layer 

20 50 Barrier layer 

22 52 p type clad layer 

24 54 p type contact layer 

26 56 Opening 

28, 28a, 28b, 60 n lateral electrode 

30 58 p lateral electrode 

70 80 Luminescence equipment 

72 82 Stem 

74 84 Wire 

76 86 Mould resin 

1 00 Semiconductor Light Emitting Device 

1 12 Silicon on Sapphire 

1 14 Buffer Layer 

1 1 6 N Type Contact Layer 

118 N Type Clad Layer 

120 Barrier Layer 

122 P Type Clad Layer 

1 24 P Type Contact Layer 

126 P Lateral Electrode 

134 N Lateral Electrode 
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